Acetylcholine plays an antinociceptive role by modulating pain-induced discharges of pain-related neurons in the caudate putamen of rats.
The caudate putamen (CPu) has been suggested to be involved in nociceptive modulation. Some neurotransmitters, including acetylcholine (ACh), participate in pain modulation in the central nervous system. However, the active mechanism of ACh on the pain-related neurons in the CPu remains unclear. This study aimed to investigate the effects of the cholinergic agonists ACh and pilocarpine and the muscarinic ACh receptor antagonist atropine on the pain-induced response of pain-related neurons in the CPu of Wistar rats. Trains of electrical impulses applied to the sciatic nerve of rat were used as the noxious stimulus. The electrical activities of pain-excited neurons (PENs) or pain-inhibited neurons (PINs) in the CPu were recorded by a glass microelectrode. Our results showed that an intra-CPu injection of 4 μg/2 μl ACh or pilocarpine decreased and increased the pain-induced discharge frequency in the PENs and PINs, respectively. Intra-CPu administration of 1 μg/2 μl atropine produced the opposite effect on these neurons. These findings indicate that ACh may play an analgesic role by affecting the electric activities of PENs and PINs, and the muscarinic pathway may be involved in the modulation of pain perception in the CPu.